It is estimated that electric drills (ED) have been used in orthopaedic surgeries for bone drilling for more than 50 years in Brazilian hospitals. It is an electric, thermosensitive equipment, not indicated for surgical use, which has not been previously evaluated regarding the sterilization efficacy, being suspect of infection risk. This study evaluated the efficacy of sterilization by ethylene oxide (EtO) of new drills that were intentionally contaminated with Bacillus atrophaeus spores. An experimental, laboratory, randomized applied research was developed, where 16 electric drills were analyzed, in addition to positive and negative controls. All the previously cleaned and sterilized equipment were submitted to contamination by spores. The experimental group was submitted to cleaning and sterilization by EtO and test of sterility by filtration through a 0.45 µm membrane. The membranes were cultivated and Gram and Wirtz-Conklin staining were carried out in positive results for spore visualization. An efficacy of 99.99999881% of the process of sterilization by EtO was confirmed, with a probability of survival of 1.19
INTRODUCTION
The increasing technological development in the surgical area had resulted in more interventions with fewer risks; however, the healthcare-associated infections comprise a great concern for the health professionals.
The surgical site infection is the third more frequent one *Corresponding Author. Mailing address: Rua Cláudio, 213/153, Vila Romana, 05043-000 São Paulo/SP, Brasil.; E-mail: vaniagoveia@uol.com.br among the healthcare-associated infections in the United States (3) . In a prospective study that lasted a decade, Cruse and Foord (6) found 1.9% of infection in total hip prostheses, although the surgeries were performed in rooms without laminar flow and HEPA (high efficiency particulate air) filtration system. The incidence of infection in total hip arthroplasty in a specialized Brazilian university hospital was 13%, whereas in total knee arthroplasty, it has remained around 3% (7, 9, 10) . Infections in orthopaedic surgeries can be severe and osteomyelitis is considered the most serious complication that can persist and lead to the functional deficiency of the extremities (8) .
Considering that the instruments and equipment used during a surgical procedure must be microorganism-free, sterilization constitutes an important measure of infection control. Although the term "sterile" means "absolute absence of microorganisms", in practice the sterile condition is expressed by the probability of microorganism absence (1).
The first step to guarantee the sterilization process is the effective cleaning performed with soap and water, either manually or by machines. Rutala and Weber (16) affirm that the manual cleaning requires two basic and essential components: the friction exercised by the abrasion of the dirty area and the fluidification that consists in applying an under-pressure fluid in the internal area of the object, applicable to objects with a lumen in order to remove the dirt.
Materials used in surgical procedures, in sterile body sites, have a low microbial load, between 10 2 and 10 3 colonyforming units (CFU) per material (4, 15) .
Orthopaedic surgeries require electric or pneumatic drills for bone drilling. The specific drills for medical-surgical use can generally be subjected to adequate cleaning in order to guarantee sterilization; however, it is estimated that the Brazilian hospitals have used, for more than 50 years, domestic use electric drills in orthopaedic surgeries.
This type of equipment has openings for the ventilation of the motor, through which there is risk of contamination by blood and residues. Considering that the post-surgical cleaning is performed externally, due to the impossibility of immersing the equipment in a detergent solution, the organic material probably remains in the internal part of the equipment and can impair the sterilization.
In a study carried out at the end of the 80s, the risk of organic contamination of the domestic use electric drill was evaluated microbiologically through a swab culture, raising doubts about the efficacy of sterilization (14) . Another author describes how he adapted a domestic use electric drill for surgical use, in addition to reporting on the sterilization by formalin tablets in non-validated conditions (11) .
The national publications on infections of the surgical site in orthopaedic surgeries have not identified the use of domestic use electric drills as a risk factor, despite the concerns of the healthcare professionals with the improvised and inadequate use of the equipment (7, 9, 10).
The practice in hospitals probably occurs due to the high costs of the specific equipment; however, the lack of research evaluating the risk of using such equipment, as well as the absence of recommendations or standardizations for the processing generate uncertainties regarding the efficacy of sterilization.
The aim of this study was to evaluate the efficacy of sterilization by ethylene oxide (EtO) in new domestic use electric drills, submitted to challenge contamination.
MATERIAL AND METHODS
An experimental, laboratory, randomized applied study was carried out to evaluate the efficacy of sterilization by It is considered that clean materials have low microbial load, which results in the success of the sterilization process.
The condition for the material to be sterilized or free of viable microorganisms is considered a probability of sterility for each material submitted to sterilization. This probability is called the sterility assurance level -SAL -and is defined as the probability of survival of viable microorganisms after the sterilization or the probability of failure during the sterilization process.
The FDA (Food and Drug Administration) establishes a SAL of 10 -6 for sterilization processes; therefore, for an initial population of 1,000,000, there must be a reduction of 12 logarithmic cycles to attain the sterilization (12, 13) .
In the present study, each one of the 16 ED was Although the difficulties to perform the cleaning of ED are known, the sterilization with EtO was effective to eliminate 
